Altered glucagon- and catecholamine hormone-sensitive adenylyl cyclase responsiveness in rat liver membranes induced by manipulation of dietary fatty acid intake.
Glucagon-stimulated adenylyl cyclase activity has been shown to change in liver membranes manipulated to alter either their fatty acid composition or fluidity. We examined whether membrane alterations induced by dietary manipulation affected receptor function. Glucagon- and beta-adrenergic-stimulated receptor-adenylyl cyclase systems were examined in liver membranes of rats fed diets containing 10% corn oil, 10% coconut oil (essential FFA deficient), or 8.5% coconut oil with 1.5% corn oil (essential FFA repleat). Basal and maximal nonreceptor-mediated adenylyl cyclase activity (stimulated by NaF, guanylylimidodiphosphate, and forskolin) was the same in membranes of each of the dietary groups, suggesting that Gs-protein and the catalytic unit activity per se were unaltered by the manipulations. Glucagon-stimulated adenylyl cyclase activity increased with increasing unsaturation of dietary fatty acids; activity in coconut oil-fed rats was 527 +/- 30 (mean +/- SEM) pmol/mg.10 min, that in coconut/corn oil-fed rats was 752 +/- 74 pmol/mg.10 min, and that in corn oil-fed rats was 981 +/- 94 pmol cAMP/mg.10 min. [125I]Monoiodoglucagon binding did not increase in parallel to the adenylyl cyclase alterations; coconut oil-fed animals (614 fmol/mg) differed from the other groups (450 and 430 fmol/mg). Isoproterenol (beta-adrenergic)-stimulated adenylyl cyclase activity was also highest in the corn oil-fed animals, but was similar in the other dietary groups, with no difference in other characteristics of [125I]iodopindolol binding between the groups. The results demonstrate that alterations in the glucagon-stimulated adenylyl cyclase response are different from those in the beta-adrenergic adenylyl cyclase response. Further, they suggest that although direct activations of the catalytic unit or its interaction with the guanine nucleotide-sensitive protein are apparently not affected, hormone receptor-mediated adenylyl cyclase activity may be altered by these dietary manipulations.